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EUHHGLQJOLQHVWRLGHQWLI\ZKHDW OLQHVZLWKFRQWUDVWLQJ\RXQJ URRWWUDLWV ZLWKDKLJKϮϬ
WKURXJKSXWVFUHHQ:HVHOHFWHGJURXSV RIZKHDW OLQHV EDVHGRQWKHVL]HRIWKHVHHGOLQJϮϭ













































































































:HVFUHHQHG OLQHV VHOHFWHGIURPWKRVHVFUHHQHGZLWKWKHFLJDUUROOVFUHHQ LQDZD[OD\HUϭϯϭ
H[SHULPHQW7KHH[SHULPHQWVZHUHFDUULHGRXWLQDFRQWUROOHGHQYLURQPHQWURRPZLWKϭϯϮ
GD\QLJKWWHPSHUDWXUHVRIDQG2&UHVSHFWLYHO\DQGDKGD\OHQJWK7KHGHVLJQRIϭϯϯ





































































































:HDOVR H[SHFWHG WKH UHODWLRQVKLS EHWZHHQ WKH QXPEHU RI GHHS URRWVDQG \LHOG WRϮϯϱ
FRQIRUPWRDERXQGDU\OLQHPRGHO+HUHZHH[SHFWHGWKHQXPEHURIGHHSURRWVWRFRQVWUDLQϮϯϲ
WKH ORZHU OLPLW RI \LHOG:HXVHG WKH PHWKRGGHVFULEHG LQ /DUN DQG0LOQH  WR ILW WKHϮϯϳ
ERXQGDU\OLQHPRGHOV7KHXQGHUO\LQJDVVXPSWLRQ WR WKLVPHWKRG LV WKDW WKHGDWDGHVFULEHϮϯϴ
FHQVRUHGELYDULDWHSUREDELOLW\GLVWULEXWLRQV7KHFHQVRU LQWKHGLVWULEXWLRQLVWKHERXQGDU\OLQHϮϯϵ















































7KHPHDQURRWGHSWK GLVWULEXWLRQV IRUDQGWDNHQDFURVVDOOZKHDW OLQHVϮϴϱ
DUHFRPSDUHGLQ)LJD ,QERWK\HDUV WKHGLVWULEXWLRQRIURRWVGHHSHUWKDQDSSUR[LPDWHO\Ϯϴϲ




























































































\LHOGLVUHODWHGWRVRPHXQNQRZQ SOHLRWURSLF HIIHFW $WNLQVRQHWDOIRXQGWZR47/VIRUϯϳϲ
ϭϱ
















KLJK\LHOGV LQWKH8.HQYLURQPHQW7KHGHHSHVWURRWLQJZKHDWOLQHV ZHUHDPRQJVW WKRVHZLWKϯϵϯ
WKHJUHDWHVWQXPEHURIVKDOORZ URRWV7KLVLPSOLHVDVWRFKDVWLFHOHPHQWLQGHWHUPLQLQJϯϵϰ































































































:DWW 0 0RRVDYL 6 &XQQLQJKDP 6&.LUNHJDDUG -$ 5HEHW]NH *- 5LFKDUGV5$ $
UDSLGFRQWUROOHG HQYLURQPHQW VHHGOLQJ URRW VFUHHQ IRU ZKHDW FRUUHODWHV ZHOO ZLWKURRWLQJ
GHSWKVDWYHJHWDWLYHEXWQRWUHSURGXFWLYHVWDJHVDWWZR¿HOGVLWHV$QQ%RW±

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ܻ ൌ ͲǤͲ͹͸ܴ ൅ ͺǤͳ͵ͳ
$FFRXQWVIRURIWKHYDULDQFH
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)LJ 'LVWULEXWLRQVRIURRWDQJOH GHJUHHVURRWGLDPHWHU PPVHPLQDOODWHUDOURRWOHQJWK
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